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1.0 Introduction - Motivation and Study Objectives 2.0 Unsaturated Zone Response to Natural Climate Variability

The High Plains aquifer is an important regional system that supports approximately 30% of irrigated agriculture in the U.S. ] _
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Sustainability of the aquifer is in question because of ground-water mining and limited recharge in this semi-arid climate. Natural climate
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variability on interannual to interdecadeal time scales can play a crucial role in the quantity and quality of ground-water, and thus,

successful management of this ground-water resource. Recent research has identified interactions between interannual and
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interdecadal climate cycles that produce a cumulative climate variability that directly affects the distribution of precipitation and, in turn,
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stream discharge. Ground water can respond dramatically when climate variability cycles lie coincident in a positive (wet) or negative
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(dry) phase of variability. Preliminary results indicate variability in the ground-water level records attributed to the primary interannual to
interdecadal climate cycles of the western US. These cycles include El Nino/southern Oscillation (ENSO) (2 to 6 years), North American
Monsoon System (NAMS) (6 to 10 years), Pacific Decadal Oscillation (PDO) (10 to 25 years), and Atlantic Multidecadal Oscillation
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(AMO) (50 to 80 years). The study objectives are to better understand past linkages between climate variability and responses in the 3 zZMWMmMW e — nesrason Tmbs  E —
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Figure 3.5 Southern High Plains ground-water level lag-correlations to precipitation for interannual to interdecadal cycles, including annual

Normalized Departures (Unitless)

7
O
f=
2
g
(ANN) variability, ENSO, and PDO. Lags range from >1 to 30 years and may approximate unsaturated-zone traveltimes. = -2 . . . .
= S =t 5% \-’\"“"\{w U @ 2 T i
| S ----Precipitation, P-4 5
ANN - PDO Q O — Ground-water level, GW-4 ‘
= W g 0 ' ' ' ) %8
sy %&%\_z) | | g ] : f
v H
2 :E -2 1 1 1 II:I
R B 3 g ——
L grrggin?[a\i\gaerg?gel, GW-5 S o o = Z 2 ----Precipitation, P-5
- clpriation, ‘ : 5 | N : 5 ‘ — Ground-water level, GW-5
L ~ . | : : : / .: ............ :\ _______ _ 0 , : , | \/\j\/\f\.J
-2 f i i i ;\\ ’/ ! ' -2 i i I i L
EXPLANATION EXPLANATION — ——
P E);::'::f'ON Lag Correlation EXPLANATION Precipitation, P-6
Coefficient g Coefficient Phase lag — Ground-Water level, GW-6
0.99 M, : g
- m- =
-
0.2 20 years 0.18
No data No data [ INodata 3.3 years
|:| ‘ :l |:|Nodata
Juestic
O dU0 OIllc U d U1 DISdSC U U -l 01610 [ «le
EXPLANATION / EXPLANATION
Lag C lati 4 a a
Cigeffiz::;ta fon /  Phase lag 0 0 o 0 U o or. ) 0
- 0.99 - 30 years
y ,,/,,// .
0.25 4 _d <1 year
|:| No data - |:| No data
. ' [ [ ) € . . . ' L . . L U J ' ' U i 2 10r & anging world



